
MODELING THE EVOLUTION OF THE LYMAN-ALPHAFORESTJ.P. M�UCKET, R. RIEDIGERAstrophysikalisches Institut Potsdam, An der Sternwarte 16,14482 Potsdam, GermanyWe study the time evolution of the number density of Ly� clouds in a CDM modelusing numerical simulations. We demonstrate that two Ly� cloud populationsmay be distinguished: a 'void' component and a component associated with densestructures.We have performed simulations described in detail by M�ucket et al. (1996)modeling the cloud distribution along a line of sight up to a �ctitious QSO atredshift z = 5. In particular, the UV 
ux has been obtained consistently bythe same simulation. We have assumed that the 
ux generated at givenredshift z is proportional to the rate

Figure 1: The computed 
ux as a function ofthe redshift 1 + z

at which the baryonic material coolsbelow T4 = 0:5 (T = 104T4) in thesimulation. Besides heating due tothe photoionizing UV 
ux we haveconsidered in rough approximationheating due to star formation pro-cesses. In Fig. 1 the obtained timedependent 
ux intensity is shown.The simulations used 1283 particleson a 2563 grid and a box size of 12.8Mpc corresponding to a co-movingcell size of 50 kpc ( h = 0.5, 
b= 0.05). During the simulation wedistinguished between two di�erentpopulations of clouds: (1) Clouds be-ing involved in shell-crossing proces-ses (shocks) and therefore associatedwith structures of enhanced density like �laments and sheets. (2) Gas cloudsbeing located in the surroundings of the structures and in underdense regions(voids) of the matter distribution. Results are shown in Fig. 2. The squaresymbols give the data points one has to compare with (Lu et al. (1991); Pe-titjean et al. (1993); Bahcall et al. (1993)). The left hand �gure presentsthe time-dependence of dn=dz for all clouds (
 � 2:6 for 1:5 < z < 5: and1



Figure 2: The evolution of the number density per redshift forNHI � 1014: total contribution(left) and separate contributions of the two Ly� cloud populations
 � 0:6 for 0 < z < 1:5, where a power law dn=dz / (1 + z)
 is assumed);cp. also with observations presented by Januzzi (this volume). The right hand�gure shows the contribution of the two populations separately. The dashedcurve gives the time evolution of the "void" population showing a very strongevolution (
 � 5) of the number density according to NHI / (1 + z)5 if theoptically thin clouds are co-expanding. The curve for the time dependenceof the "�lament" population leads to 
 � 2:5 till z � 1:5 and shows then aclear 
attening (
 � 0:6 for z < 1:5 ). That would lead to the conclusion thatLy� clouds with NHI > 1014 cm�2 observed at low redshifts are all associatedwith dense structures. At high redshifts the main contribution to the num-ber density comes from the "void" population. The investigations show thata considerable part of clouds with lower column densities (NHI � 1013 cm�2survives till z = 0 (cp. with observation of Stocke et al. (1995)). The obtainedHI distribution has been used to generate complete spectra along the l.o.s. andto determine the NHI and Doppler parameter distribution. Taking in mindthe general assumptions of our model the results lead to the conclusion thatthe Ly� absorption line observations can provide direct information about thedistribution of the dark matter structures in the universe.References1. J.P. M�ucket, P. Petitjean, R. Kates, R. Riediger, A&A, 308, 17, 1996.2


